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J? 5* 

s ^"-g^ dSl^g ::^f2! ^'ir ?;i|gttD. uHbiE(anode)(102). EL#(103), 

(cathode) (104). ^ 3^(105)^ ^i^(101 )^^()11 ^j&ElCH ^7:[-^2:^ D^:^!. OHhiE 

102) wX^im). ^> 2^(105)^ y[M ^^AKvislble radiat lon)Oil im ^S^I-TIU o^^S^HIh 
mitl EL#(103)LHQ]|Ai :>i2J ?H:i^E (lG4)Sj 3CHI ZEAKIS, HDII ^tH 

^'H- g2^(effect light emitting area)^ DH^ ^^thSQ. 

^^S- OHirE. ?H±E, ELS, MS S^, 9tA^ 3^ 

E 1^ EL ±J\^ S9 EAiefe E3. 

E 2a ^' E 2b^ ^'"ll' 33 EAIoF^ E3 . 

E 3a LHTa E Se^ ^-^IT S^l^ SSS EAI^SI^ E3. 
E 4a LHXI E 4d^ §^|°J flIS EAlSfS ES. 

E 5a S! E Eb^ 3n^(p|xel)(HI CHt}" S! t|g ^-^^ EA|5h^ E3. 

E 6g gxl^ &3 EAI§h^ E3 . 

E 7^ fe^B EAltt^ E3 . 

E 8a LHAI E 8f~ SX^ gx|2J ^§|L^ 0111 EAIol^ E3. 

E 9a i! E Sb= SXh Sxl^ ^§?> (Mil EAr5^^ E3 . 
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5l=tHIS, EL(Electro LuKiinescence)# JflgSh^ ^'1 ^^f^ SieS 2.^g0^^ , ^^etcpj^Sh EL|tOI£> 

scnoil mi Ttimni S*«S0IQ. el aUI-Oli^i^ S-a, ^'■ir LtOI2.E, rjLED(Organic Light 
Emission Diode)EJ S'SfOj^II}. B S.MIA-|tHIA1 923 EL (electro luminescent) CltlhOjib^ Wll 3g 
_-jia2i a-if gsi S/££^ ^'"ll- Sxll 5i]t.tK EL ^^If S?:]- OHixE (anode), ?HiH 

(cathode)" tj ^1 -'*J?i-4pf -S'^sf^EL^&^fftl"^ 



HhiESAI AhgSQ. neiHM, 2013 S2| ^01 OHitEM S^H OloKHl M 4^ SIQ. 

SRiHI, 2i- sja(plxel)LHCHl 7;ilStl= EL iXKHI 2Jtt S!^ TFTfthIn * i Ira trftnsistc.r)£| AUS 

TFT0 SCHI iA|-£l= qi20ID. 

HEIU Oieit^ ^^tHIAl TFT g HHa(«iring)OI ^'01 S^EIXI Sr^7| UllgCHL MOI 

§ 4i 21- ^'ll- S^(0|St ^a^ ^"^il- gS9 (effect light eralttina ^i.rea)Ole^ ^5a)= OH^ SiSQ. 

^ l^i I^Q. B i^ssu a as ^sjs u^rmaioi^ e^ a^ir gxii A^m?5f^ 




ChgCHL 2^2^2(102)^ ?Mvl a^AKHI CHtH E^S5^(0|S^ ES^JH^OIEf ^^QO^S °fmOia 




10 LHXi 200" m{Hm'S,tm 50LHW 100 rm) AhOiS tl^EI^ 2!0I bl^^^StCK 
OIIUI (lHhLE(102)£J l'y4s(work function)^ # ^gj 5m(|-iole injection barrier)® §§oHl, 9.Mvl- 
23^(101)^ B. iWS^Ei &Ara= Sll SfAISHl. gAIM 2^'*^ SSTs OHinE(102)(Hl ei^H^Q. 
CtgWI, iMl^SdOS)^ EL#g UEiym. EL#(103)2 £1^'© Eb D4:SS ELSfg £%^^K:^. EL 
all 0715511 ELSf E£ dlS7l3Ell ELeKJI EITfLK Olgefe -^sAI-aSSAf tSSl 4^ Sigs ^^oKSOt 

ai^i ELs(io3)£^ :?kk sxia 4h.7\ m ^ ^q. am sis. h s/<iiais s$ii, elss 

ELSi-S TJiiXhSdcw molecular weight) E^ HgXHf 5|0l 1 4= SiCh 

l^;iE(io4^£Xf Afgad. i e^ 2(hi ^ti^ a^e i^Joe e^evs qieh^h g 

s^5i-ogAi Ahgi ^ siQ. nans, a ^^scHiAis ^7ig£2j 1 2011^^, 

S^S%JSi l*Ksl^ 10 LHXI 70 niB ^)Jl(atS5!5CT 20 LHT;! 50 niri)£l S^S^OI ?H^E(104)SA1 AhgEI 
u^i^i= Hi-of Av;7jo, =^5}g stH 3^1! 4: oiQ^. 331X1. ?H:1:E(104)S :?^A| aVvKHI 

□S^S iM2e!2:(1051^ 3H:tE2l- SSKfl J?S ES«ej-og ^mO\B 2!^(0I§I- Mi 2^0IE^ 
^t-mp UEPIQ. iJ-th£!eiU E^ -y5P2JB2h AhihOhS^I tf-S^^HS 01IAimi= 

Mu 5.^^°is. £5 s^(io5)°sAi \mm ^ ?j.o. ^im^ 10 lhxi 200 m(m^^tm so lh7:i 

Too r,M) ATori"^^!! VW. OjUII, ?HiE(104)£1 ^ g^M ggSHJ, 3^(10 

5)S 3H:tE(1O4)0)l 3^*^ SSfl SJ^ItHIK 

EL iAPh ^51 Ul, ELa(S^SI71l ELgCHl 3t^=! EL^^)fmAf ^^453 ^'S 25 5!^()05)£g 

en oiog^Ei Ej^. 4, '-^LHS, 1£| lit/). 01 Al^'g 0HbiE(1O2)£U StSa^ %}0\ UH^M 

ui-Arg^dODwi sjsa &Af£ife natf^iSAi iiTii oi^iii ^ ?io. 

B %"S2i 221^ SEH ymWM OiaSie 3H;iE2J 3£S^E1£J EL §X|2J ^' g-zUl ^gSh^ 3! 

01 4= 2ia= soia. 01 s2i-= msi s« DHMe!:^^^ EL ^^iT ssie «iS§f= gSf ^Ea 
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I. • • 

r 

I^^'li'-aSTi^lilt^^^lIll^^^^^^ TFT(203)2J £eiie.'8 2^ HICH TFT(204)2| Ti 

p ?iy tftI ^^li" tft7203) 3^ xiich tft(204) 2^1 ^^gti^ini mm ^ SiQ. 

^ois^i TFTf?m^ oi xie xnrM TFT(204)— g9e,H205)0il 2Jtll SOIH, 3 ^9011= SUCH 
aS i^c" tfs S!i%l=(207j;)g 3V TFT(204)2| EEBe!(HI S|§ 3^1 ^ SiD. 

^iffa°r'S#i§(2SaTi l3o.riloiuSi^Ji'ElK2i)IVitfk-/dioit^^il: 

ilsH k^iai ELisi ^X-IISKS ^21 3gt.HfAlM <^ SiD. 

rtsrui *^7)tt1•e^2081i= oia«h S!^ S^(207a) Ami2J a(9ap)(Hl ^'^'^im LiEhiQ. gS^^ 

I^Er^¥:iioii l^ii" Et2#^fKlAi,%serr2ws=3ft s^(207a)2j axi ^gOIIAI 

^JHIoh= sin 

IISef^: iSfi^Ei^^^i \mm ^ 2^D. .^,?J,vf^^i= ^'t" °3 

II 2!=(207a)2J S'XI ^MtHIAI 25fllSf=ai ^2^^^0IQ. 

Ji^■-,tj1*/onq^- wAHg a(5ti=^ EL#g LIEt-LHH, §-11512(210)^ ^tfe °^|jfl EL#M 

<=>->m n *r7nq ihti 21 ns a^m. msa^ 3H:4:E(212)= &^QIfe2h 2^ ^.^111 sgAI?| 

VzrffmA, ioAhw SaS^is 5olH7a "00 n«) Am ^is Mi 2^(213)01 

ig-'i^^tHTE^^Jf'gJkSi fL|,%rf7?-lt^r5(2 ;S 'i^^i'^l-JiS 2,rSl Soif fs 



am S^OI EL iXK218)£J E 2bCHI EAISQ. 2^(207a)S Etl e.^A^ 

SiSsTsra^Ali^i'^ liEi^^AiJixi sf2 s^^^gJii 'suo\ soil 4 sia. 

ni- Fl -^Xl-eJ :?= T^i^^OI EL %*m §5^12) ^2 2^3 S}ifcA|?IE^ MIS ^§S!M ^IDIt^D. 

al^ ^01- el"^^»1i"^§ 2°*oT°aS;!^^S7I3^ asm ejsmE^ aiss ^sEia □ 
i situ Et ^^Sf §7:121 n^^w &^M?m ss 2|Dltfa. 

^AIM 1 

i k^TEfi:^^^ as Sll 3«S 2 5^^ 2 5a SI 2 5b(HlA1 Mga^ 5f2S2:= 

^^'^^^2mO\ i& m& im^^^ ^&^DHPlas<«.) 
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CVO, :^It|E11!(sputterrri9), E£ B%'m AtgeKH 4^ SiQ. 

CI^WI^ ^•£15^»-(303)01 §9^^(302)feKHI 50 nm^j S^^&CK ^§1 ^Ee^n303)E:i ^ 

^ S^^S^ gXl^i ^»aO| Ahg^ ^ SiD. bllgl' ^E|^°K]| Hii-il aiOW(solid laser) ^Af 
0101 aiOI7ii(e>ciffier laser)! AhgohOj ^gl' 4'E1^^'-(103)^^ ^§s|-£l7iLK 01^ §^ ^EIE^^^O! ^ 
Oiyi! (furnace anneal ing))S 4^ SQ. 4'AIWI lOil^J^ Hl§§§ ^ 

Bie^^oi xeci 7\tm MBt[^ '^MO\n\ mmm mn ^a^hsai ^mmu. 

Q^Oil^ £ 3b[Hl ^Aia t^l-£^^OL IS-^ ^E1^5t(303)Ol SHSi&IDI 0Fg?HE(i£l&nd)S2J ggg ^ 
EI^^K304. 30B){m\ ^^#OIEh ^Se^Q. OlOlAi, °i-mD13 71101^ 

°»-(306)O| 80 nra ^JJll^ ^^SD. ?ilO|M 2^(307, 3Ce)S TjlOlM ^3?l(306)&^Oil 

EtlS^^a. ^AIWI lf)1|Ai^ TilOl^ 2^(307. 308)2j ME^. 350 nm g:^-EiiE^ E~ 11:611! t.^ 

^^HDI Afg^iCK SA|£! 1^101 71I0IE Pl^ Mi^l 4-^ S^Q. 

^'AIMI IQilAIS UH^(309)0| Dm §AI01I ^^gg ^^tfllL 21 HH^(309)^ UgDil 2!^ 74IOi 

Lmm^ £ 3cCHi EAi£! u^^^ g-oi, thoi^ g^ocr?. 308)i Ahg^ra ^ym^^ ison ^-sf^ 
EHH^ "s^iom g^e s^olE^ ¥ED)(3io im 3i4)oi ssaa. sEt^, xHy 

(315a, 3l5b, 316)s 71I01M 3^ OFEHCHIAI ^^^S ^1S:IQ. p^ M^l S^(310 LHXI 314)^ TFTSJ 
Eai5L" S^OI SS 4^^t.CK 

ZiM 13CHI ^h^. ES£1^ EES §^±^ ^x^EIM 4't«t.»'^^Ai ^^m^iQ. 01 X] 

Ei^ gir^ oiy^, aioi?^ oiyg. je^ i^^ oiyiiCHi s^n ^tstiTiLK oie^ 5i»-chi sjuh ^'tsg 4^ 

5aCK -^AIW! lOIIAi. ^xHEl^ B± LV\tm\Ai 500*cej 4 AlZH tif^H^Clh. 

□d-IU. ME] CH7ICH)A1 feEl 1 ppm OloKHll^^i^FTil 0.1 ppm 0|^^)^ ^guf^ ^I^O! 

HF^^^^fCK ^^yy 71I01E 3^(307. 308)^ S3 S 31 HHi!(309)^ iS30l <Ms^^l:K 

^^ii^ x^Ele o\tm mm ^^^m^ sif^ae ^^m. mmm^ ^xi 

^1 ^± OiyH ME^^Dh 4^4rfh I^I^O! Al-irl 4= SiQ. 

E SdCHl EAI^ d^Slh g^d(317)^ 21 HH^(309)2f S^^f-E^ ^-^SQ. S 

'^t^S.^M{n "i^'^^y^ E 5aLHIA1 SMi^H(501)^ iAlS S^CHI ^tH UEHH2D). 31 HH^(309) %1 

SS-:!!! (317)01 A1S Sl^Q. E^CHI EAIEIXI ^^A|°^, TilOl^ aH>!!(E BaCHIAI 

I1^2:(502)S UEH-HT^I^ HH^!!!)^ OI£F SAIQll ^^£101, Til DIM 2!^(307)tHI 91@D. H 

E 5a(HIA1 mi2^s:(503)S XAI^t g«CHI 5:J??H LfEKHSQ. 

iMlS2(503)^ iAIs,i g^CHlAi^ WIM 2!^(307)# ereXI Sr^^ ^ItH TilOlM 

HH>!! (502)0! i;^E^ Oj^S^Til 0!^012D. OjElth xFJ^tf^SAi, TilOlM UH<^ 

(502)01 ?ilOI^ 3^(307)1 &E^ ^MCHW IS-tlQiEFE, H :?^lg011A1 >ilO|M UH^(502)1 

^og 3101 ^ SIQ. ^:?FSf01, TilOl^ 2^(307)01 Ug£:S TjEltl^ ^iE ^laOl 

7110IM 5!^tHI 2J7ieh7l ^1*1- Ol^Si^ ^TIIOIQ. 

2!^ gs<:!!(317) a' TilOl^ UHdl(502)^ 31 liH^(309) il :?110l^ ?3^(307)# ^^^1-^ □ 
fe^S Ai^»e ^^J^iQK y^if^m?1l, ^^OIh. ^el e^ ±t%^[^ s^^^OI Al^ 

£!CK ^. s^-^^a M\^ti mem mn^m mm -a^g ^s^h^ai Ah§ 

^^JDl '^^cr^SF^L-il AhS^iQ. 

>i!OI^ m^(Sm ^ ^^^(309)^ ^^^^EIS^itH^ °^1Q1S 74\ #^^ ^3^'-(318)0l 

Lm Ul^ym gS^KDI AI-^EITILK 4^AI(^::'Ix| 13°I)7F Ahgg 4^ 

QsCHI^ E 3eCHI EAIS um l-QL Xill 13^^318)011 ^01 ^^£(11. 3011 SJ^B dH^!!i(319 LH 
XI 322)g^^tLO. ^AIWI lOilAi^ ElEfe, ^^DIh, Si E|Efe21 3S ^i^S SfgOIS! UH£!01 HH 
^^!l(319 LHT^I 322)£^ Ahg^iQh ES-S^»0|S, OIlHt^ s§E Af§l 4^ SiD. HHi!!(319 LHAI 32 

2)^ TFTEll E^ E^iioi HH^Ol 

2^ XIICH TFTSU EBiiej HHd(322)^ 31 HH<3(3G9)CHI 31^fi:i-. H IHF^. ^IIOI 

TFT(402)2J E&il3^ 3^ g^^!!! (317)[HI 271?^^^ 31^CK 

3EHAi, :^^\^ TFT(401) ^' 2!^ 7;il01 TFT(EL TFT)(402)7F 01 -^^FH^ ^^S^Q. ^AICHI ICHjAi- 
TFT.7f P tm TFT^ ^^J&LK 3EiLK TFr(401)^ TilDlM ^i^Oj ^ ^IxiCHlAi m-^mm 

Xie^s ^^£101. ^ Xliy ^'S S^OI 31£l^ =?2.m ^'StiCK OlEltJ" ^iil t^'St!-2:SAi. 

OFF 2^Sf(TFT?h OFF fe^EHM 1 UH H^^ S^jqi SS^Sjog oj^jn^ ^ o,q 

E 5aCHI EAIS ^I. X-i^^ ?HSIIAIE1(504):7h Et.^ ^^CHI -g^SCK XHS PHIH AlEi (504)^ 2^ 7;ilOi 
TFT(402)Sy E&Jj3. >il01M 135^(306). ^ ?HII1AIE1 IIH';^ (506)011 xi::?l^£^ 3ia^ &fE.tll#(505)£ 
^ ^-S&Q. ^HiHAlE-i tlH^(506)^ 71101^ bH'^(502) ^' 2^ ^^^l!) f317)2h gAIOl! ^^£111, E§.^ >110| 
^ 2^(308) i:' 31 HH<:^I(507)M 271^:25 31Al^l^ UH^ld^^ ^^^E_0. 31 bH<:fl(50)^ 
TFT(401)°1 EEil3 bHd(^^ S^OllAl- ±^ UHilHS ^^^f^)(320)(Hl 31ilM 
OttMlK 

HHi!(319 LHXI 322)# ^Sol3, 5'5l-^EI5^^ E^ §A^S^4'EI^5^og °IS0I2 al^'S2^^»•(323)0| 200 
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m9\ =15 wM^o. mmm^'sm ^sspi s as u*jvii, non °)$» tft 

k oil^nf 0|S^ ° £^1'^^^^^ ^(325)1 ailSl5h7HHI SM^"" 

(sp°n coatTrl)eHI £1^11 1.5 ptra ^IHIS ^S&D. 

l52!(324joi ilf ™^lA'Q. Dili! nEi?\ SrSl lU, £ 4b01l £Aia t^^fw £x^l(327)7^ 
C7JU'>?71S ei/d*pi ^9fS0|U ElEfe<^S £13 ^^DlfeS}- S.^ IT05j•(i^i|.olg2^ i!4h5-s!£| 
7,lruHiAH^m=nra°nD 200 mSJ^ll ^SaH, ITOe^OI 100 nnei ^IS St^, ITOe,f 

sici. s! ci.-£i sti ymm A^gs^£ a^^ wig ©gwi sioh oiis!i 4 s;d. 

S=5f'ic,V#^^J^§.,^S CH!lsSAllHL£(329)i WdOl iAtel2. 3CHI £|tl |Sjaei|JJS| 

a o\ it\^m^E:(32^^ sate att 0Hh:£(329)£) aaoil ssgg m 

TiShS 

^Tinting) 3! ?)3 S(ink jet) ^•Sm Al^sKJl mS. 4 SiQ. 

iE./.Hs ^►^i-i^ ^'■ll-gl ^•g"^'' [QIS Alq>(tris-8-quinol i I ite-aluminun coniplex)7l- ^'Ifg^J 301(core) 
ZZ% uacm "ai Ri|S^(ciuinacridon1 £^ a^OI^! (coumarin) 601 £5!MS £Sai ^^ohOIOt 

eig^sK ilii'g t^T^ imB Aiq,7h ^►sss] 301 e^s At^tm, out, DCMI, £ 

^ DCM27T£^SS £Saa. ^"olS ^'1!-Ss ^^e" BAIq,(2-methyl-6-quinol irolg_ ?>S 

TepiS a^Widisand implex) SI Sil^ £312) ^ a^'■£)7^ g^^#£l 301 M^S MgtQ, uJEIS 
(perylene)OI £5MS £S=ia. 

ss a ej-Di£ wc=A| At7| o;7|jn ggf^i >•= OFLIH. SXIS TSSTJ EL l§-_I!f 

EriC't' Br°7li EL ##01 Ahg^^ ^ SiCK HSXf S^lfll EL ei# Mgtl- g^, § 
g g-^OI St!- AV§1 4: SiCK 

AOi cracHi rua ELS (331, 332)# HgAgdX LHXI 10%S^ S(A9)0I DinLII^W^S £ 

a4 =2M ?f)S=^^^ ills ssac . ito^^s ati- as 2^(334)^s i5o ™a 

^i=°?.£S'%£TL 0Hb:£(329) ELS (332), §1 ?H4:£(333)S 5^1012 EL 

(4So)7^ll^cr^^loil iwiAife EL^sK4oop^ wsi= ±»s 

ri^rai- c iritHi Hi-2t stDi 4:Xis °>«oia iiioi Ai(336)sih £s I:|•0|0^2££^ a- 

^EiiSe i^^Sp^ 71501 iXh^S 7l50IEf gSlOISS ^^W. Q^OL 'sSSS >;Jrt0W a fflCH 

S'tl|gS2^5^l"5C'Sl•s 715^ B^cH 7I50IE1 stioiaa. 

n-^ku W §k^7fcra7 -^(nob e gTsf^W^ M§« S^K338)0^1 7iae A^ 

I I °;b ^^7Sf01 l^^(338)iA^i^^^^ ^£M ^^'^ SOI UhBSIoUlK ^E^^ 

izK338^e ^" jits y71^= CHiiCHI, 47:i7h X|1?J1 4 

-IPHAH -^$1*" TFTf&'AIWI 1(HIA1^ P ,tliy TFT)(401) Si 3^ 71101 TFT(iJ,MCt|| 1011,4^ P XHJ 

TFTKiob^ telO J^^^ to '^IWI IgSD |AI«I 1M^^ 

tTtS aIsI 4: SiCK N xfy TFtI XiliShSLliS 5Xta 71^01 Ahg^ 4= 2ill, 3 qJ^S ^^51 ^ll^^ 

a 7^1 ^^ea. 

cmioi M»J!ri.i:i st^-h gcqn^cwauHl SiM £«h, 3^ 7IICH TFT(4Cl2)2| £312] UH<:!!(321) 

1(4^. i t £1(327)4 A^S^^M AIS 371 5^0^ S1£|7I UilStHl, S| 
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^ ?oia 3eHi/.r 5il£4 g^oi aih 3^01 an, ^^ 2^(328)£j s^oi ^lisis 

i iai- ^'Sf lltlD. 80 tHXI 95%SJ jh^ b|g(aperture ratio)# ^*!o^^ 2! 




SAia i^M^U ^SWI a^H Shlll 4^ 

i 2(HiA1 #2 S3e}-(f iiiing-up insulating fllii,)Oia gSHaSQ. 132^(602)^ SgOtl s 
E 2°| Ea(206)2h SA^S^?^), #3 §32f(602)g ^ £J5| 1^^5.1 5:^ ^^CHIAI Al^^tl^ ^7131 

f:&a tti^s -^mmyi ?-\*} ejoicf. oiuj, es i3^K602)°i 0HirE(6ciib) Afoisq soim ioo 

LH^I SOCT™ AHDIS gSSfe 3?0I Um^tYU. ^0i7h 300 nraM a^3- ?liBO| ^StlOi, 01 TlltHJl ° 
i= ©3(l08)2i SHK^IM 2^21 55.17:1 J^MCHIAI 2^21 Stf^^s ejjjjShS: 22^)7^ 

OHb:'=t60la)# ^St.* 01*, ^AltOI 2011A1^ ±iE! SUM £|oH 500 nin£| ^))Jg ??e Oe^SfOI 

oiM imDixi oeiBioii Mill 4't«t.^c^. nmM, o^3g2[2^ ^jjis ifjii o\m. ^ 

tStIO) ^3(208) SI #3 §3°'-(602)l S^tJCK 

4' AIM) 2fHlAi S)l£) fe'e E 7011 EAISQ. E 7£| id A-A't 9ltHS 9-3= E 6CHI CHstJ- 

Qh. E 70IIAi^ e.H:H 7IS(214) S! :i:j^ilOIAI(2)5)7^ EAIEIXI ^^t.th ¥7hSh01, E!'J£| 7|= ^ 

2££ E 5^^ §|^^SS, SgOl 45^'i!D. 

E 7MAI, ffl =5(206)^ S!M 5!^(601a)2| 5SXI ¥M ^' OHiE(601b)(HlAl 711S# 3*E^ ^g=iQ. # 
^AjCfll 22J EL S3 §3^"^^ SSI ^AIMi )£J g^gWI ZEtJ^SSAI 



PMOS SIS, E= CMOS tISS ^^^1 4= SID. PB, SIS ^S5.HDI TFTS ^«EII!, IC StSSf 
= =?g7l tlS^ £1^ ^S71 tiSS Ah§l 4= StQ. 
E*e, ^Aimi 121 315 Sg= P SBa TFTS3- 'g«t^2:SA| gf^bSa. 3eiU, fe'AlOU 2HJ 

S^CHl^ 7§7I S1S7^ PHOS sISS S^tlH, IC StTsfe ^e:?! pMOS tISS ^SH 

a= 7^71 ass Ahgi 4= SiQ. 

^AIWI 221 qiSS 0I# ^AlOll 1 E= 221 qiS2t WSSTII itJtfSSAI ^All 4= SISS ^^^a. 
^AIMI 4 
^A|(l« 

>§ofe TFTS SAiaOl SIL-I-. ^'Alltll 4LI11A15 U\C\^f IH. 

oitr e^3- 01^ itxFsj 3:7h7f Bg 





a. 

^AlWi 42) qi^J^ oil ^Altdl 1 LHXl 3 S gJ2|21 ^-^21 Ji^^n ^^tiSi^M ^Mm ^ SJIS 

*o nyu, ^Aiwi 421 7gg ^Aioti 3]I^ strsi^ s?, -id^t]- 1^' ^ei ^e^i 5IS7f hi 
ss 501 bii.^?s!t!a. 

6IA1CHI 5 

^AIMI 1 LHXl 4l>i|A1= #S DHE£!>:S EL ^^Ih S*ICH1 CHt.^ ^SOI OI^OISQ. HEiU, S ^^S^ E*H 
Id OHea/,«(passlve matrix tii*) EL &S|2| EL :iAe ^All ^ SiQ. 

DHMSI^:;^ EL mm S^l^ 3i5l5Hl II AhOKHI S7|j|| ELgOl a£?|S|^£S ^^IfltfE^ OHk 
E °-i ?H±E1F :iMEhO|i(stripe) SEHS .llSa£ 5*JSI01 ^SSLK E ICHI EAIS 

S*j"DHE^i:S EL ^tm tm AF§^ * SJCL 
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El ^§%^nm Mgte wph gssD. oi s^wi^ siatni toEh el i-wg 

a iAlM l°l ELS°I SSS EL 4:»HJ MEIl! ^fetHI CH«H SfUl! ^ S!Q. 



a ^Altf-^SAI ^^^^ C^St.^ S^^ StJ S a:iiiaiO|^°g A^S1' ^ Si 

5 A S,^4«^IIJI. 31101^011 S 20 LH7J 60 [Hsidsy S^l 

ixiM □ ^#0101 oil 5*^^D. 




01 OlElt^ 1,^X121 ^§tf S 8a UIT;! E 9b(HI EAISQK 
£ 6a^ 51101 -'-CHI itf^ g^l^ mm Clr^maOlM EAISm, n QliMaiOl^ ?IIOI:i(2001), XIXI 
[H(20CI2) d^MaiOI¥(2003) IS 5*!t.CK S ^S2| ^^IT &xl= a^iaiO|^(2003)£:£ Atgg ^ 
?)Q OlEm QP^^^^ »a ^►IfgOIQ. 3EIHA1. C|>iiaiO|^2 CI^Mai 

di SD a i^Tii °^s0^l 4= stQ. 

£ 8b- ^httiieU EAiem, mie.1 Hj|l(2101), U:i:SaiOl¥(2102), At^E Eje? ^S(2103), 

^^1^2104 UHE1 El (2105), 4:t! ¥g(2106) 5t!t^C^. B %^S£I ^^If Sxife QliMaiOl^ 
(2102)£S Al§^ 4= StQ. 

£ 8c^ DIE! ^Xl^ EL PiisaiOiei g^(:?^)0li2. WSl 331(2201), ais 3|10IM(2202), DIE! J2g 
"HEfZZOS), 0^:^3101^(2204), Al^^(2205), Wlf §5^(2206) ititiCf. B SS^ »»l ^ 

i- §.^«(2206)(H1 sjgg 4: 

£ 8d- 7m mn\(mmt\. m im □ufoi^)p 5>s ^-^ xh^s □Hmi:i:oii2, mie! sx|(23on, 21^ 

t-KlK Cl^saiOlt 
01^(b)(2305)^S A 

£ 8e= OlS 3SE1# S^vIbE, (Hie! SS1I(2401), 3|-IHIEh ^M(2402), 4=6! ^^(2403), 
tl(2404), CI^#aioTi:!(240^^^^ H ^§2) ^IT &?:l= Pi#aiO|^(2405)oe Ahgl 4^ 

E 8f- 7H£!S SSEIOin, m|o' ^^1(2501), ?tl01±(2502), □i:iwai01i^(2503), ?ieE(2504) S# 
trtlLF. B a-SSil ^'ir □:^:iaiOI?(2503)H£ Afgl' 4^ SIQh. 

S'S as *4^01IA1 B f i£J ilf SSIM AhgSfe 201 7hs$IIS# 

¥7i§trH a^g- ^--xPh wi!- ¥M(Hi esses, ^^If ^Ms ^hstiti- a.^»E^ §ai Cl^li 
ih ecu, ?s SA^ seM ?itf □^laioi^oo sai Ats^^ lu, idigs ^goi m^SLS. ^ga 




^(2K14)£S Ahg'l' 4^ "^{a. 3^^J! UH2WI «-t!4l! gWl □>:Mai0li^:££AI, □±13101^(3504)^ *CH 

ii£! s^^|(2?on, Pii-ieiioi 




5 Lluiol-'-^f ft-K MSm 4= HHgim eiji? gXH CliMaiOiii-^SAI, r.|;6saiOI¥(2704)S 



17-7 



... ^2001-0078298 




(ST} 3"? °} 
1 

^^1.^ SIOIAI, 
OH!x£; 

^71 OHbiEeh ^71 ?H4:E API Oil SflSEI^ EL#; S 
2 

3 

Xll 1 *i^tHI SiOlAi 

^i-?! 0H13lE= iJsh ES^ejg :?bll5^2, 3H^E=- ^hAHMHI s^^fg ^-H- gfl. 

71 1 im SiOIAI, 

a.^A^ 3^3F SPI^SS SIS SfEjll □ 5tJ«hS SrJ. 

5 

P:isaioi^ ira^sAi a i tj-wi cus ^r:?! ^-i^ A^gs^= a^h 
sxitrn sioiAi, 

etAl- 2^; 

S^A> ^lOil JIISEI^ OHiE; 

B.# ^tOII 3H:t£e Stl^fe ^^IMfSI. 

7 

511 6 t^CHl SiOIAI, 

^••71 OHitE S! ^^71 ?HiE= 7hAll«HI WS.^ ^-W §«l. 
8 

n 6 *^0^l 2-101 A1, 

^.^.-'l OHbiE= Atsh £a-S54S qidism, ?H:tES 7fAll.HHI ^gtt g^eig stmj^ 
9 
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s^^i ^J'^m □ sti^fe ^'ir m\. 

10 

□^Maioi^ i^a^sAi sil G ti-crti i.m ^'•ih A^g^F^ sxi- g-xi. 

11 

pyioi^Qii aoiAi. 

4^71 OHbiE£f fe^::?! ?H:i:E AH3ICHI TSSEI^ EL#; 
12 

Xil 11 %m 2iOiA1, 

4^:71 OHirE, ^7] ?H4:E, SI 4^71 S^L :?UliHHI ^Stf ^^IT §7:1. 

13 

?dl 11 t>»-CHI ?i01A1, 

A^:?l 6^2^ E^^^^S Strife WS- St:!. 

g^*^ 14 

M 11 t^CHj ?iCHAi. 

g^"- 15 

M 11 tJ-EHI.SiOtAI, 

BfAi- 37i^^s 3§s shEai :i7:i# Q ^^ir 

16 

□:i:maio!^ E^ i^£j£SAi Till 11 %m im mm Amm^ aw sxi. 

17 

^^ir SxICHI SiOlAI, 

^^M m\ OHicE; 
'^'?\ OHhiE ?|(HI atSEI^ B.#; 
^^71 EL# ^IDil SiStl^ ?HiE; S! 

18 

Xll 17 %m SiOlAI. 
19 

M 17 t>KHI SiOIAi. 
20 

X1! 17 %m 2iCHA1, 
21 

7dl 17 %m SiOiA-i, 

4^71 etAh 3^2h 371^:2^ eiEi-il :±:We □ s^^. 
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22 

□:^i£iioi¥ ^^2,^Ai M 1? %m cu-g '^'^1 ^'tm j-mm^ ^7^\ 

23 

^UF 2^ ^IQil OHhi^l ^:gofe BTtlJ 
OHkE ^IWl EL#S BTII; s 

^^71 ELS ^icHi ?H:tEi ^&t[^ Bnm ^^ir gxi tw^ ^^s. 

24 

^^1^ Sxl fli^ 
25 

Till ZS^f-Ofl ^CHAi. 

TFT£h sieie^ §sei^ ^'•ir ss. 

26 

9.1-AI- ^^[^ 

4^:71 aw 23^ ^ICHI OHirEM BTII; 

OHinE ?ICHI EL#g ^guh^ 

EL# ?ICH1 ?H:iEM ^-^ei-- BTll; S:' 
4^:71 ?H^E ?IDil Mi ^'Sol-~ Jdli s-^. 

27 

Xll 26 trOil SiCHAI, 

&y\ OHirE 4^:?l Mi ^KAIS-Oll ^St^ ^y^h E2!^^^^ ¥Ei °HM0i7vlIl, ?HiE^ 7F 

AIIHHI ?St^ 3^e|og^E1 ETMOIT:!^ S& m\ &B. 

S^^28 

Xil 26 t^CHI ?MM, 

«Uh TFT£h 27|5)o^ 3§£|E^ &xl 7;-lli . 



El. 100 



"/y/A^^/^/^ <////, ///y///^^7?^ ^^'l^^ 
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